Supplementary Figure 1. (a)
Global LC-MS/MS analysis of BSA tryptic digest with low pH RPLC separation coupled to LTQ-Orbitrap Velos MS with 100-min LC gradient time. (b) Full MS scan of BSA tryptic digest with high pH RPLC separation coupled to QQQ MS with 120-min LC gradient time. BSA tryptic peptides cover the entire LC profile in both low and high pH RPLC separations. (Shi et al. PNAS 109:15395-15400, 2012) . (a) PRISM workflow. ~25 µg peptide sample spiked with internal standard (IS) heavy peptides was injected and separated by a high resolution reversed-phase cLC system using high pH mobile phases. The eluent from the cLC column at a flow rate of 3.3 µL/min was split into two flowing streams via a Tee union (the split ratio of flow rates is 1:10): a small fraction (9%) of the column eluent went to a triple quadrupole mass spectrometer for online SRM monitoring IS peptides; a large fraction (91%) of the column eluent was automatically collected every minute into a 96-well plate during a ~100-min LC run. The specific target peptide fractions were selected based on the same elution times of IS being monitored by the online SRM (i.e., intelligent selection, termed iSelection) or multiplexed. (b) Conventional LC-SRM workflow. Following iSelection, a target peptide fraction with the total volume of ~20 µL was directly subjected to nanoLC-SRM with 16 µL sample per injection prior to nanoLC-SRM analysis. Based on our recent studies PRISM-SRM can provide ~200-fold improvement in sensitivity with the quantitation dynamic range of ~7 orders of magnitude when compared to regular LC-SRM. Its processing reproducibility has an average CV of ~10% (Shi et al. PNAS 109:15395-15400, 2012; J Proteome Res 12:3353-3361, 2013; Anal Chem 89:9139-9146, 2017) . Supplementary Figure 11 . Evaluation of the peptide recovery at small numbers of cells (1-20 cell equivalents) throughout the cPRISM-SRM workflow when compared to carrier-assisted LC-SRM (cLC-SRM) assuming ~100% recovery for LC-SRM with direct injection. The same amount of heavy internal standards (i.e., 100 fmol) and the same number of HMEC cell equivalents were used for both cPRISM-SRM and cLC-SRM analysis. The overall peptide recovery from cPRISM-SRM is equal to the SRM signal of heavy internal standards from cPRISM-SRM over that from LC-SRM. High recovery suggested less ion suppression in cPRISM-SRM than LC-SRM due to high-resolution PRISM separation for target peptide enrichment. Since the heavy internal standards essentially have the same physical and chemical properties as their corresponding light peptides with the only difference in mass, the endogenous light peptides in small numbers of cells are expected to have the same peptide recovery as the heavy internal standards at small numbers of cells. An example of improved PRISM-SRM sensitivity at >3-fold by significantly increasing sample loading at the second dimensional LC separation from ~4 µL to ~16 µL with changing the loop from typical 5 µL to 20 µL. The total ~20 µL of PRISM fraction samples were nearly fully injected to maximize the detection sensitivity. The drawback is that there was no technical replicates for each PRISM fraction sample. As a consequence the loading time of the second dimensional LC separation was proportionally increased.
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